Critical Role of Mortalin/GRP75 In Endothelial Cell Dysfunction Associated With Acute Lung Injury.
Mortalin/GRP75 (glucose regulated protein 75), a member of heat shock protein 70 (Hsp70) family of chaperones, is involved in several cellular processes including proliferation and signaling, and plays a pivotal role in cancer and neurodegenerative disorders. In this study, we sought to determine the role of mortalin/GRP75 in mediating vascular inflammation and permeability linked to the pathogenesis of acute lung injury (ALI). In an aerosolized bacterial lipopolysaccharide (LPS) inhalation mouse model of ALI, we found that administration of mortalin/GRP75 inhibitor MKT-077, both prophylactically and therapeutically, protected against PMN influx into alveolar airspaces, microvascular leakage and expression of pro-inflammatory mediators such as IL-1β, E-selectin and TNFα. Consistent with this, thrombin-induced inflammation in cultured human endothelial cells (EC) was also protected upon before and after treatment with MKT-077. Similar to pharmacological inhibition of mortalin/GRP75, siRNA-mediated depletion of mortalin/GRP75 also blocked thrombin-induced expression of proinflammatory mediators such as ICAM-1 and VCAM-1. Mechanistic analysis in EC revealed that inactivation of mortalin/GRP75 interfered with the binding of the liberated NF-κB to the DNA, thereby leading to inhibition of downstream expression of adhesion molecules, cytokines and chemokines. Importantly, thrombin-induced Ca signaling and EC permeability were also prevented upon mortalin/GRP75 inactivation/depletion. Thus, this study provides evidence for a novel role of mortalin/GRP75 in mediating EC inflammation and permeability associated with ALI.